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Introduction
The global crisis reached Russia in the second half of 2008. It hit regions of the country to variable degrees because of great differences in regional economy patterns, natural conditions, economic-geographical positions, etc. In turn, this might have changed inter-regional relationships. Here, we focus on two of them, inter-regional inequality in real incomes and integration of regional goods markets, studying the evolution of relevant indicators during 36 months, July 2007 to June 2010.
Ten years before the global crisis, in 1998, Russia experienced a severe financial crisis of its own. Its consequences were a significant decrease in inter-regional income inequality and improvement in Russia's market integration. However, the first effect proved to be temporary.
According to Solanko (2008) , following a dramatic fall in 1998 income inequality among Russian regions permanently rose and reached the pre-crisis value within a few years. In contrast to this, the second effect turned out to be persistent. As Gluschenko (2003) finds, goods market integration improved after September 1998 and then stabilized since the beginning of 1999. Berkowitz and DeJong (2003) also document a strengthening of integration in 1999. Afterwards, up to 2007, the degree of integration remained roughly stable, fluctuating around some constant level which can be deemed to be crudely the same as reached by 1999 (Gluschenko, 2009) .
It is interesting to compare the impact of the global crisis on these two inter-regional relationships in Russia with that of the 1998 crisis. Although both crises have some common features (devaluation of the Russian national currency, ruble, slump in personal incomes, decrease in importation of consumer goods from abroad, etc.), they occurred in fundamentally different conditions. While recession started in the late 1980s had preceded the 1998 crisis, the 2008 crisis happened after an eight-year economic upturn. Therefore, it is a priori unclear whether there should be a similarity between consequences of these crises.
Data and methodology
The subjects of the Russian Federation are taken as regions, two composite subjects of the federation -those containing other subjects, autonomous okrugs -being considered as a single region. The spatial sample contains 79 regions, covering all regions of the country except for the Chechen Republic, where data on incomes are lacking.
Incomes are characterized by personal per capita incomes across regions. To estimate real income, the cost of a so called fixed basket of 83 consumer goods and services for inter-regional comparisons of purchasing capacity of population (hereafter, fixed basket) serves as an indicator of the regional cost of living. The ratio of nominal per capita income and the cost of the fixed basket represents real per capita income (which is thus measured in the numbers of fixed baskets). Personal per capita incomes and the costs of the fixed baskets across Russian regions are drawn from Rosstat (2007 Rosstat ( -2010 .
Four indicators measure income inequality among regions: the standard deviation of log real incomes, coefficient of variation, Gini index, and Theil entropy index. Comparing their precrisis values with subsequent ones, we can see changes in income inequality among Russian regions induced by the crisis. It is instructive to reveal whether these changes are significant.
Instead of testing hypotheses of equality across time for each index, such hypotheses are tested for the entire cross-section distribution of real income. The tests deal with incomes normalized to the national average, which eliminates possible changes in the shape of distribution caused by changes in the overall level of real income.
To measure the degree of goods market integration, a methodology put forward in Gluschenko (2003) is used; see that paper for a description of the methodology at length. This methodology bases on the following idea. The market is deemed integrated if the law of one price holds in it, controlling for transportation costs. Hence, in an integrated market, the price of a tradable good at any region is determined by the national market, and not by regional demand.
Otherwise the strength of dependence of local price on regional demand measures market segmentation (or, conversely, integration: the smaller the segmentation, the higher the integration). To make such a relationship operational, it is transformed to that between regional price and regional income per capita.
At last, the following econometric model is arrived at:
where t indexes time (month); r and s index regions; P rst = log(p rt /p st ) is price differential, p rt and p st being prices for a good in r and s (r and s are arranged so that P rst ≥ 0); Y rst = log(y rt /y st ) is income differential, y rt and y st being nominal income per capita in r and s; and L rs is log distance separating regions r and s. This regression is estimated over a set of N×(N-1)/2 region pairs for a fixed point in time t; N is the number of regions. Gluschenko (2003) proves that β ≥ 0. Its magnitude (the elasticity of price difference vis-à-vis income difference) measures the degree of market segmentation/integration: a higher value for β means weaker integration (or higher segmentation). If β = 0, implying the law of one price holds, then the relevant market can be deemed integrated. Running cross-sectional estimations of Equation (1) for t = t 1 ,…, t m , a sequence of the degree of segmentation/integration is obtained, thus providing the temporal pattern of market integration.
The cost of a 33-stapes basket is used as a price representative for the analysis; Gluschenko 
Empirical results
It is impossible to indicate exactly when the crisis started in Russia. Troschke (2009) As the changes in income inequality that can be assigned to the crisis are fairly modest, the question arises of whether these changes are statistically significant. To answer this question, it is reasonable to compare income distributions from the pre-crisis period with those from the period affected by the crisis. If the hypothesis of their equality is not rejected, this implies that the same is valid for any one of distribution statistics, among them the inequality indicators (certainly, the reverse is not true). The two-sample Kolmogorov-Smirnov test is applied for such comparisons.
Its null hypothesis is that the samples are drawn from the same distribution , months. In addition, semiannual and 12-month distributions are tested for equality. Table 1 tabulates the results of testing. Table A2 ). The hypothesis of the equality of distributions proves to be significant in Turning to the issue of integration of regional markets, let us first take a look at crossregion price dispersion measured by standard deviation of price differential in Fig. 3 . (Appendix Table A3 reports numerical values. It also provides the mean of prices differential. Because all P rst are set to be non-negative, it is equivalent to the mean of absolute price differential, another measure of price dispersion.) This figure shows that no dramatic changes occurred because of the Table A4 tabulates the full set of estimates). The left panel of this figure presents the trajectories as they are; in the right panel, the trajectories are exponentially smoothed with the use of the Holt-Winters method (Bowerman and O'Connell, 1979) . Recall that higher β means weaker market integration. In 1998, the devaluation was dramatic and enormous. During three weeks from its beginning on August 18, 2008, the ruble was devaluated by 3.3 times. Albeit the RUR/$ exchange rate fell somewhat afterwards, it reached the same value corresponding to the 3. However, it seems that because of the absence of arbitrage with other regions, the dependence of local prices on local demand in the difficult-to-access regions became stronger, so indicating a deterioration of their integration with the rest of Russia.
The second main reason for differences in crisis outcomes regarding spatial income inequality is a different extent of bankruptcies in the financial sector. This sector features the highest salaries, on the average two and more times higher than in the whole Russian economy.
The 1998 crisis caused a mass collapse of banks and other financial institutions. As they were concentrated in rich regions of the country, this led to reducing income gaps between these regions and poorer ones, which, in turn, dramatically decreased inter-regional income inequality.
In the time of the global crisis, the Russian government saved the banking system from a mass failure, equipping it with additional liquidity and recapitalizing several banks (Troschke, 2009) .
A result was the absence of a significant earning cut in the financial sector, and thus, in spatial income inequality. Although real incomes moderately fell in Russia in September to November 2008 (see Fig. 2 ), this causes only a slight and temporary decrease of inter-regional income inequality in September 2008 (see Fig. 1 ).
Conclusion
This paper aimed to reveal an impact of the global crisis on inter-regional inequality and spatial market integration in Russia. Income inequality is found not to be affected by the crisis, although the latter caused halting of rise in real incomes in the country. No significant changes were found in the degree of spatial market integration in Russia that could be assigned to the crisis. Probably, it deteriorated integration of difficult-to-access regions with the rest of the country, but they anyway had been weakly integrated. The pattern obtained strikingly differs from that observed for the 1998 financial crisis in Russia. Different dynamics of devaluation of the national currency and the extent of bankruptcies in the financial sector during these two crises generally explain the differences between the consequences of the crises.
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